Induction of MIF synthesis and secretion by tubular epithelial cells: a novel action of angiotensin II.
Angiotensin II (Ang II) plays an important role in the development of renal injury through its vasoactive and proinflammatory activities. We investigated whether some of the effects of Ang II could be mediated through the production of macrophage migration inhibitory factor (MIF). Groups of rats underwent sham surgery (sham), subtotal nephrectomy (STNx), or STNx plus treatment with irbesartan. Renal tissue was examined 12 weeks postsurgery for MIF mRNA expression and leukocyte accumulation. To determine whether Ang II had a direct effect on MIF production, mRNA synthesis and protein secretion were examined in proximal tubular epithelial (NRK52E and MCT) cell lines. MIF mRNA was strongly expressed in 5.4%+/- 1.1% (mean +/- SD) of cortical tubules of sham-operated rats. This was significantly up-regulated in STNx rats (44.9%+/- 22.6%) and was abrogated by administration of irbesartan (2.8%+/- 2.4%). STNx resulted in significant glomerular and interstitial accumulation of macrophages and T cells, which correlated with glomerular and tubular MIF mRNA expression, respectively. In vitro studies of tubular epithelial cells revealed that Ang II caused a twofold increase in MIF mRNA expression in NRK52E and MCT cells, which was abrogated by irbesartan. In addition, Ang II induced a rapid release of 50% of MIF protein from NRK52E cells within 20 minutes. This study has demonstrated that Ang II up-regulates MIF mRNA production and MIF protein secretion by tubular epithelial cells. Ang II may promote accumulation and activation of interstitial leukocytes via induction of MIF synthesis and secretion in renal tubular epithelial cells. This may be an important mechanism by which Ang II mediates renal injury.